PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2004-01 5768 

(43)Date of publication of application : 15.01.2004 



(51)lnt.CI. H04R 17/00 

B06B 1/06 
H04R 31/00 



(21 )Application number : 2002- (71 )Applicant : MURATA MFG CO LTD 

170760 

(22)Date of filing : 12.06.2002 (72)lnventor : HAMADAKAZURO 

TAKESHIMA TETSUO 
SUMIDA MANABU 
KAMI KEIICHI 
SEKISEI MITSUNORI 



(54) PIEZOELECTRIC ELECTROACOUSTIC TRANSDUCER 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
piezoelectric electroacoustic transducer in 
which dinriensional difference between a 
case and a piezoelectric sounding body is 
reduced as much as possible, a resonance 
frequency is low and a sound pressure is 
high. 

SOLUTION: In the piezoelectric 
electroacoustic transducer provided with a 
piezoelectric sounding body 1 performing 
bending vibration by the application of an 
alternating signal between two electrodes, a 
case 20 for housing the piezoelectric sounding body 1 and a pair of terminals 22 
and 23 insert-molded in the case, internal connecting parts 22a and 23a of the 
pair of terminals 22 and 23 are exposed on an inner lateral side of a sidewall 
portion of the case 20 approximately vertically to the piezoelectric sounding body 
1, and the internal connecting parts of the terminals and the electrodes of the 
piezoelectric sounding body are electrically connected by conductive adhesives 
33. The internal connecting parts 22a and 23a of the terminals are not 
remarkably expanded inside of the case 20, so that the dimensional difference 
between the case 20 and the piezoelectric sounding body 1 is reduced. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

In the piezo-electric mold electroacoustic transducer equipped with the piezo- 
electric sounding body which carries out crookedness vibration by impressing an 
alternation signal to inter-electrode [ two ], the case which contains the above- 
mentioned piezo-electric sounding body, and the terminal of the pair by which 
insert molding was carried out to the above-mentioned case, 



The internal connection section of the terminal of a top Norikazu pair is 
perpendicularly exposed to the medial surface of the side-attachment-wall 
section of the above-mentioned case mostly to the above-mentioned piezo- 
electric sounding body, 

The piezo-electric mold electroacoustic transducer characterized by the internal 
connection section of the above-mentioned terminal and the electrode of the 
above-mentioned piezo-electric sounding body being electrically connected by 
electroconductive glue. 
[Claim 2] 

The above-mentioned piezo-electric sounding body is formed in a square, 
The terminal of a top Norikazu pair is exposed to the medial surface of the two 
side-attachment-wall sections which a case counters, 
Inside the side-attachment-wall section of the above-mentioned case, the 
supporter which supports four sides of the piezo-electric sounding body is formed, 
and the above-mentioned piezo-electric sounding body is in the condition laid in 
the above-mentioned supporter. The piezo-electric mold electroacoustic 
transducer according to claim 1 characterized by being fixed by the elastic 
adhesives by which the above-mentioned electroconductive glue by which the 
electrode of the piezo-electric sounding body and the internal connection section 
of a terminal were applied between them connected electrically, and the 
periphery section and the case of the piezo-electric sounding body were applied 
between them. 
[Claim 3] 

The above-mentioned terminal is a terminal of a cross-section L typeface, 
The piezo-electric mold electroacoustic transducer according to claim 1 or 2 
characterized by for the part which stood up above the above-mentioned terminal 
being the above-mentioned internal connection section, and the part prolonged to 
the inside of a case along the base of a case being an external connection. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to piezo-electric mold electroacoustic transducers, such as 
a piezo-electric sounder, and a piezoelectric loudspeaker, a piezo-electric 
receiver. 
[0002] 

[Description of the Prior Art] 

Conventionally, in electronic equipment, home electronics, a portable telephone, 
etc., the piezo-electric sounder and the piezo-electric receiver which generate an 
alarm tone and a sound of operation are used widely. This kind of piezo-electric 
mold electroacoustic transducer has a common thing using the piezo-electric 
sounding body of the uni-morph mold which stuck on the front rear face the piezo 
electric crystal which consists of a piezo-electric ceramic in which the electrode 
was formed on one side of a metal plate. 

Moreover, the piezo-electric mold electroacoustic transducer using the piezo- 
electric sounding body of the bimorph mold which consists of a piezo-electric 
ceramic of a laminated structure is also proposed (JP,2001-95094.A 3 **). 
[0003] 



Drawing 8 is an example of the conventional piezo-electric mold electroacoustic 
transducer, and, as for 40, a case and 41 are the piezo-electric sounding body 
and the terminal with which covering and 42 were set to 43 and insert molding of 
44 was carried out to the case 40. The end section of the terminals 43 and 44 
which support the both ends of the piezo-electric sounding body 42 is horizontally 
exposed to the internal both ends of a case 40, The electrode section of the 
piezo-electric sounding body 42 is electrically connected by electroconductive 
glue 46 on terminals 43 and 44, the elastic adhesives 47, such as silicone rubber, 
are applied from on the, and the perimeter of the piezo-electric sounding body 42 
is fixed to a case 40. 

However, if direct continuation of the piezo-electric sounding body 42 is carried 
out with electroconductive glue 46 on terminals 43 and 44 in this way, since the 
both ends of the piezo-electric sounding body 42 will be restrained strongly, the 
amount of displacement of the piezo-electric sounding body 42 will become small, 
and sound pressure will fall. 
[0004] 

Then, like drawing 9 , the applicant for this patent formed the supporter 45 in the 
part of the case 40 inside the insertion terminals 43 and 44, supported the piezo- 
electric sounding body 42 to this supporter 45, and after he covers the end face 
of the piezo-electric sounding body 42 by the insulating agent 48 with elasticity, 
he has proposed the structure which applied electroconductive glue 46 between 
the piezo-electric sounding body 42 and terminals 43 and 44 ranging over the 
insulating agent 48 (application for patent No. 193305 [ 2001 to ]). In addition, 
after applying electroconductive glue 46, the perimeter of the piezo-electric 
sounding body 42 is fixed to a case 40 by elastic adhesives (not shown). 
In this case, since the both ends of the piezo-electric sounding body 42 are not 
strongly restrained in a case 40, there is an advantage that the amount of 
displacement of the piezo-electric sounding body 42 becomes large, and sound 
pressure becomes large. 
[0005] 



[Problem(s) to be Solved by the Invention] 

Only predetermined die length needs to expose terminals 43 and 44 to the inside 
of a case 40 in order to secure conductivity with electroconductive glue 46. 
However, if the supporter 45 which supports the piezo-electric sounding body 42 
is formed inside terminals 43 and 44 as mentioned above, only the exposure 
length of terminals 43 and 44 must make small the dimension S of the piezo- 
electric sounding body 42 compared with the dimension L of a case 40. That the 
miniaturization is demanded and a piezo-electric mold electroacoustic transducer 
also miniaturizes a case 40 with the miniaturization of electronic equipment in 
recent years means that the dimension S of the piezo-electric sounding body 42 
becomes still smaller. If the dimension S of the piezo-electric sounding body 42 
becomes small, since the resonance frequency becomes high and sound 
pressure becomes small, it is not desirable. Therefore, it is important to make 
variation of tolerance of the dimension L of a case 40 and the dimension S of the 
piezo-electric sounding body 42 as small as possible. 
[0006] 

Then, the purpose of this invention makes variation of tolerance of a case and 
the piezo-electric sounding body as small as possible, and its resonance 
frequency is low, and it is to offer a piezo-electric mold electroacoustic transducer 
with big sound pressure. 
[0007] 

[Means for Solving the Problem] 

In order to attain the above-mentioned purpose, invention according to claim 1 In 
the piezo-electric mold electroacoustic transducer equipped with the piezo- 
electric sounding body which carries out crookedness vibration by impressing an 
alternation signal to inter-electrode [ two ], the case which contains the above- 
mentioned piezo-electric sounding body, and the terminal of the pair by which 
insert molding was carried out to the above-mentioned case The internal 
connection section of the terminal of a top Norikazu pair is perpendicularly 
exposed to the medial surface of the side-attachment-wall section of the above- 



mentioned case mostly to the above-mentioned piezo-electric sounding body, 
and the piezo-electric mold electroacoustic transducer characterized by the 
internal connection section of the above-mentioned terminal and the electrode of 
the above-mentioned piezo-electric sounding body being electrically connected 
by electroconductive glue is offered. 
[0008] 

Since the internal connection section of a terminal is exposed to the medial 
surface of the side-attachment-wall section of a case, the periphery edge of the 
piezo-electric sounding body can be brought close to the side-attachment-wall 
section of a case, and variation of tolerance of a case and the piezo-electric 
sounding body can be made small. Therefore, even if the dimension of a case is 
the same, the dimension of the piezo-electric sounding body can be enlarged 
compared with the former, it is low in the resonance frequency of the piezo- 
electhc sounding body, and sound pressure can be enlarged. Although the 
terminal exposed mostly perpendicularly and the electrode of the piezo-electric 
sounding body are electrically connected by electroconductive glue, since the 
exposure length of a terminal is obtained with the height of the side-attachment- 
wall section of a case, he can secure the touch area of electroconductive glue 
and the outcrop of a terminal, and can acquire flow dependability. 
[0009] 

Where formed the piezo-electric sounding body in the square, it exposed the 
terminal of a pair to the medial surface of the two side-attachment-wall sections 
which a case counters like claim 2, it formed the supporter which supports four 
sides of the piezo-electric sounding body inside the side-attachment-wall section 
of a case and the piezo-electric sounding body is laid in a supporter It is good to 
fix with the elastic adhesives to which it connected with electrically with the 
electroconductive glue to which the electrode of the piezo-electric sounding body 
and the internal connection section of a terminal were applied between them, and 
the periphery section and the case of the piezo-electric sounding body were 
applied between them. 



The square piezo-electric sounding body has the large amount of displacement 
compared with the piezo-electric circular sounding body, and is excellent in 
sound conversion efficiency. When containing the piezo-electric sounding body 
of such a square inside a case, the periphery section of the piezo-electric 
sounding body is laid in the supporter formed inside the side-attachment-wall 
section of a case, and by applying electroconductive glue from on the, the both 
ends of the piezo-electric sounding body are not restrained strongly, but can 
enlarge the amount of displacement of the piezo-electric sounding body. 
Furthermore, by applying elastic adhesives between the periphery section of the 
piezo-electric sounding body, and a case, while the piezo-electric sounding body 
is fixed to a case, the closure of the clearance between the piezo-electric 
sounding body and a case is carried out. Since these adhesives have elasticity, 
the piezo-electric sounding body can be displaced easily. 
[0010] 

It is good also considering the part which makes the part which stood up above 
the terminal the internal connection section like claim 3, using the terminal of a 
cross-section L typeface as a terminal, and is prolonged to the inside of a case 
along the base of a case as an external connection. 
In this case, the configuration of a terminal is simple and bending after insert 
molding is also unnecessary. In the case of a KO typeface terminal like before, 
after inserting an almost plate-like terminal, the part projected out of the case 
was bent so that a case might be met, but in the case of L typeface terminal, 
such bending is unnecessary, and problems, such as curvature by the 
springback of a terminal, do not have it in it, either. 
[0011] 

[Embodiment of the Invention] 

Drawing 1 - drawing 4 show the piezo-electric sounder which is an example of 
the piezo-electric mold electroacoustic transducer concerning this invention. 
This piezo-electric sounder consists of the piezo-electric sounding bodies 1, the 
cases 20, and coverings 30 of a profile and a uni-morph mold. A case consists of 



a case 20 and covering 30. 
[0012] 

The piezo-electric sounding body 1 consists of an abbreviation square-like metal 
plate 2, an insulating layer 3 formed all over the front face of a metal plate 2, and 
a piezo electric crystal 4 of the shape of an abbreviation square smaller than the 
metal plate 2 by which adhesion immobilization was carried out on the insulating 
layer 3, as shown in drawing 5 and drawing 6 . 

The ingredient equipped with spring elasticity of a metal plate 2 is desirable, for 
example, phosphor bronze, 42nickel, etc. are used. In addition, since ceramics 
(PZT etc.) and the coefficient of thermal expansion are near when a metal plate 3 
is 42nickel, what has more high dependability is obtained. An insulating layer 3 
can also be constituted from resin coatings, such as polyimide and epoxy, and 
may form an oxide coat by oxidation treatment. 
[0013] 

a piezo electric crystal 4 - the two-layer piezo-electric ceramic layers 4a and 4b - 
- the condition of a green sheet - an internal electrode 5 - between - carrying 
out - a laminating - carrying out - coincidence baking - carrying out - a front 
rear face - the external electrodes 6 and 7 are mostly formed in the whole 
surface. As an arrow head P shows to drawing 6 , polarization of each piezo- 
electric ceramic layers 4a and 4b is carried out to the reverse sense in the 
thickness direction. Although one of them has exposed the internal electrode 5 to 
the end face of a piezo electric crystal 4, as for the side of the opposite side, only 
fixed distance serves as termination from the end face of a piezo electric crystal 
4 in this side. The external electrodes 6 and 7 of the front flesh side of a piezo 
electric crystal 4 are mutually connected through one end-face electrode 8, and 
the internal electrode 5 is connected with the drawer electrodes 10 and 11 
formed in the front rear face through the other-end side electrode 9. The drawer 
electrodes 10 and 1 1 are small electrodes formed along the center section of the 
one side of a piezo electric crystal 4, and are electrically separated with the 
external electrodes 6 and 7 of a front flesh side. Although one end-face electrode 



8 has the die length equivalent to one side of a piezo electric crystal 4, the other- 
end side electrode 9 is made into the die length according to the die length of the 
drawer electrodes 10 and 11. In addition, in this example, although the drawer 
electrodes 10 and 1 1 were formed not only in a front face but in the rear face, 
this is for abolishing the directivity of a piezo electric crystal 4, and the drawer 
electrode 1 1 on the back may be omitted. Moreover, it is good also as die length 
which is equivalent to one side of a piezo electric crystal 4 in the drawer 
electrodes 10 and 11. 

The rear face of a piezo electric crystal 4 is pasted up on the center-section top 
face of an insulating layer 3 with the adhesives 12 (refer to drawing 5 ), such as 
epoxy system adhesives. The metal plate 2 is more large-sized than a piezo 
electric crystal 4, and the insulating layer 3 is continuously formed also in the 
front face of extension 2a which extends to the method of outside [ piezo electric 
crystal / 4 ]. 
[0014] 

The case 20 is formed in the core box of the abbreviation square which has a 
bottom wall and four side attachment walls with insulating ingredients, such as 
ceramics or resin. When forming a case 20 by resin, heat-resistant resin, such as 
LCP (liquid crystal polymer), SPS (syndiotactic polystyrene), PPS (polyphenylene 
sulfide), and epoxy, is desirable. Inside the side attachment wall of a case 20, the 
supporter 21 which receives the sounding body 1 by the perimeter was formed, 
and the internal connection sections 22a and 23a of the terminals 22 and 23 
electrically connected to the front-face side external electrode 6 and the drawer 
electrode 10 of the sounding body 1 , respectively are exposed to the medial 
surface of two side attachment walls which counter. Moreover, between a 
supporter 21 and the internal connection sections 22a and 23a of terminals 22 
and 23, the septum section 24 is formed in one from the case 20 (refer to 
drawing 4 ). This septum section 24 is functioning as a spacer with which a metal 
plate 2 prevents contacting terminals 22 and 23, when a metal plate 2 is laid on a 
supporter 21 so that it may mention later. 



[0015] 

Terminals 22 and 23 are terminals by which insert molding was carried out to the 
case 20, as shown in drawing 7 , bend perpendicularly upwards the heels 22a 
and 23a of the terminals 22 and 23 pierced in one from the hoop 29, and make 
this bending section the internal connection section with the sounding body 1 . 
Thus, by making the internal connection sections 22a and 23a stand up 
perpendicularly to a case base (sounding body 1), the internal connection 
sections 22a and 23a do not ****** Inside a case 20, but can make variation of 
tolerance of the dimension L of a case 20, and the dimension S of the piezo- 
electric sounding body 1 as small as possible. Consequently, it is low in the 
resonance frequency of the piezo-electric sounding body 1, and sound pressure 
can be enlarged. The external connections 22b and 23b of terminals 22 and 23 
are prolonged to the inside so that the base of a case 20 may be met. 
[0016] 

The bottom sound emission hole 25 is formed in the pars-basilaris-ossis- 
occipitalis side of a side attachment wall, and the slot 26 for sound emission is 
formed in the crowning of the side attachment wall of another side for while 
having not formed the terminals 22 and 23 of a case 20. The covering 30 of this 
example is formed in plate-like with the case 20 and the ingredient of the same 
kind. By pasting up covering 30 on the crowning of the side attachment wall of a 
case 20 with adhesives 31 , a slot 26 serves as a top sound emission hole. 
In addition, it is not necessary to make covering 30 plate-like, and it may be the 
cap configuration of a cross-section abbreviation concave. Moreover, the hole 
which did not have to use as the slot established in the side-attachment-wall 
crowning of a case 20, and was prepared in covering 30 is sufficient as the top 
sound emission hole 26. 
[0017] 

The piezo-electric sounding body 1 is contained in a case 20 so that the metal 
plate 2 may meet a bottom wall, and the periphery is laid on a supporter 21. Next, 
between the edge of a metal plate 2, and the internal connection sections 22a 



and 23a of terminals 22 and 23, the insulating agent 32 is applied to a line and 
hardened. It is better to use adhesives with elasticity, such as an urethane 
system and a silicone system, although what kind of insulating adhesives may be 
used as an insulating agent 32. Next, electroconductive glue 33 is applied and 
hardened in the rectangular direction to the above-mentioned insulating agent 32 
between the front-face side external electrode 6 and internal connection section 
22a of a terminal 22, and between the drawer electrode 10 and internal 
connection section 23a of a terminal 23. Although it has stood up perpendicularly, 
since it has exposed in a large area, the internal connection sections 22a and 
23a of terminals 22 and 23 have a large flow area with electroconductive glue 33, 
and its flow dependability is high. What contains a conductive filler in adhesives 
with elasticity, such as an urethane system, as electroconductive glue 33 is good. 
Although electroconductive glue 33 is applied on a metal plate 2, since an 
insulating layer 3 is beforehand formed on a metal plate 2 and the periphery 
edge of a metal plate 2 is covered by the insulating agent 32, electroconductive 
glue 33 does not contact a metal plate 2 directly. Next, between the perimeter 
perimeter of a metal plate 2 and cases 20 is fixed with adhesives 34. Although 
these adhesives 34 should just use well-known insulating adhesives, it is good to 
use adhesives with elasticity, such as an urethane system and a silicone system. 
After fixing the sounding body 1 to a case 20 as mentioned above, covering 30 
pastes top-face opening of a case 20 with adhesives 31 . By pasting up covering 
30, sound space is formed between covering 30 and the sounding body 1 and 
between the sounding body 1 and the pars basilaris ossis occipitalis of a case 20, 
and the piezo-electric sounder of a surface mount mold is completed. 
[0018] 

As adhesives 32, 33, and 34 which fix the sounding body 1 and a case 20 as 
mentioned above, by using a spring material, the variation rate of the sounding 
body 1 is made to the maximum, and it becomes possible to obtain big sound 
pressure. 

Moreover, since the electrode section (the front-face side external electrode 6 



and drawer electrode 10) of the sounding body 1 and the electrode section 
(terminals 22 and 23) of a case 20 are connected with electroconductive glue 33, 
electric dependability improves compared with the case where a flow is taken 
through a metal plate 2. And since electroconductive glue 33 can be applied from 
the upper part of a case 20 with coaters, such as a dispenser, it can raise 
manufacture effectiveness and quality compared with the case where automation 
is easy and solders lead wire. 
[0019] 

If the signal of a frequency almost equal to the resonance frequency of the 
sounding body 1 is impressed between the terminal 22 prepared in the above- 
mentioned case 20, and 23, since a piezo electric crystal 4 expands and 
contracts in the direction of a flat surface, and it does not expand and contract a 
metal plate 2, as for the sounding body 1 , flexion deformity is caused as a whole. 
Since the periphery of the sounding body 1 is supported by the case 20 and the 
closure of between the side front of the sounding body 1 and backgrounds is 
carried out with adhesives 34, a predetermined acoustic wave can be generated. 
This acoustic wave is emitted to the exterior from the top sound emission hole 26. 
[0020] 

The dimension of each part article in the above-mentioned example is as follows. 
Piezo electric crystal 4:6.8mmx6.8mmx30micrometer (in a two-layer case, the 
thickness of each class is 15 micrometers) 
Metal plate 2:8.0mmx8.0mmx20micrometer 
Insulating-layer 3:8.0mmx8.0mmx3micrometer 
Case 20:9.0mmx9.0mmx2.6mm 

As mentioned above, since the internal connection sections 22a and 23a of 
terminals 22 and 23 were exposed to the medial surface of the side attachment 
wall of a case 10 and it was made to stand up perpendicularly to a case base 
(sounding body 1), the internal connection sections 22a and 23a were not able to 
****** greatly to the inside of a case 10, but were able to bring the dimension S of 
the piezo-electric sounding body 1 close as much as possible to the dimension L 



of a case 20. In the case of structure, S/L was able to make S/L about 90% with 
the structure of this example to having been 85% at the maximum conventionally 
like drawing 9 . Consequently, since the dimension S of the piezo-electric 
sounding body 1 was enlarged even when the dimension L of a case was the 
same, compared with the former, resonance frequency could be made low, and 
sound pressure was able to be enlarged. 
[0021] 

This invention is not limited to the above-mentioned example. 

A piezo electric crystal may be not only a two-layer laminated structure but three 

layers or more, and veneer structure is sufficient as it. 

Moreover, a metal plate and a piezo electric crystal may be not only a square but 
a rectangle, or a round shape. A metal plate does not need to be more large- 
sized than a piezo electric crystal, and may be the same configuration as a piezo 
electric crystal. 

The piezo-electric sounding body of this invention may be the piezo-electric 
sounding body of the bimorph structure which does not restrict to the uni-morph 
structure where the piezo electric crystal was stuck on the metal plate, and 
becomes JP,2001-95094,Afrom a laminating piezo-electricity ceramic like a 
publication. 

Although the supporter which supports four sides of the piezo-electric sounding 
body was formed inside the case which constitutes a case, the part which does 
not have a supporter is [ that what is necessary is just to form a supporter in two 
sides which the terminal exposed at least, or four corners ] also good to close 
with elastic encapsulant. 

Although the septum section 24 was formed inside the side attachment wall of a 
case 20 in the above-mentioned example, this septum section 24 is for 
preventing that a metal plate 2 and terminals 22 and 23 contact, and if it is the 
piezo-electric sounding body by which the polar zone was formed in the edge, it 
is also possible to omit the septum section 24. For the same reason, the 
insulating agent 32 applied to the periphery section of a metal plate 2 is also 



omissible. 

Although a concave case and covering which closes the opening constituted the 
case from the above-mentioned example, the configuration of a case is not 
restricted to this. 

This invention is applicable not only to the pronunciation components used in a 
resonance field like a piezo-electric sounder but the pronunciation components 
corresponding to the frequency of a large range like a piezo-electric receiver. 
Moreover, an alternation signal includes not only an AC signal but a square wave 
signal by this invention. 
[0022] 

[Effect of the Invention] 

Since the internal connection section of the terminal which was inserted to the 
case according to invention concerning claim 1 so that clearly was 
perpendicularly exposed to the medial surface of the side-attachment-wall 
section of a case at the above explanation and the internal connection section of 
a terminal and the electrode of the piezo-electric sounding body were connected 
with electroconductive glue, the internal connection section of a terminal does not 
****** greatly to the inside of a case, but can make small variation of tolerance of 
a case and the piezo-electric sounding body. Therefore, the dimension of the 
piezo-electric sounding body can be enlarged relatively, it is low in the resonance 
frequency of the piezo-electric sounding body, and sound pressure can be 
enlarged. 

Moreover, although the terminal exposed perpendicularly and the electrode of 
the piezo-electric sounding body are electrically connected by electroconductive 
glue, since the touch area of electroconductive glue and the outcrop of a terminal 
is securable, flow dependability can be acquired. 
[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view of an example of the piezo- 
electric mold electroacoustic transducer concerning this invention. 
[Drawing 2] It is the top view from which covering and adhesives of a piezo- 



electric mold electroacoustic transducer which are shown in drawing 1 were 
excepted. 

[Drawing 3] It is the A-A line sectional view of drawing 2 . 
[Drawing 4] a part of drawing 3 - it is an enlarged drawing. 
[Drawing 5] It is the decomposition perspective view of the piezo-electric 
sounding body. 

[Drawing 6] It is the sectional view of the piezo-electric sounding body. 
[Drawing 7] It is drawing showing the insert molding condition of a terminal and a 
case. 

[Drawing 8] It is the sectional view of an example of the conventional piezo- 
electric mold electroacoustic transducer. 

[Drawing 9] It is the sectional view of other examples of the conventional piezo- 
electric mold electroacoustic transducer. 
[Description of Notations] 

1 Piezo-electric Sounding Body 

2 Metal Plate 

4 Piezo Electric Crystal 
6 Seven External electrode 
10 11 Drawer electrode 

20 Case (Case) 

21 Supporter 

22 23 Terminal 

22a and 23a Internal connection section 

22b, 23b External connection 

30 Covering (Case) 

33 Electroconductive Glue 
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(54) PIEZOELECTRIC ELECTRO ACOUSTIC TRANSDUCER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a piezoelectric 
electroacoustic transducer in which dimensional difference between 
a case and a piezoelectric sounding body is reduced as much as 
possible, a resonance frequency is low and a sound pressure is high. 
SOLUTION: In the piezoelectric electroacoustic transducer provided 
with a piezoelectric sounding body 1 performing bending vibration by 
the application of an alternating signal between two electrodes, a 
case 20 for housing the piezoelectric sounding body 1 and a pair of 
terminals 22 and 23 insert-molded in the case, internal connecting 
parts 22a and 23a of the pair of terminals 22 and 23 are exposed on 
an inner lateral side of a sidewall portion of the case 20 
approximately vertically to the piezoelectric sounding body 1 , and 
the internal connecting parts of the terminals and the electrodes of 
the piezoelectric sounding body are electrically connected by 
conductive adhesives 33. The internal connecting parts 22a and 23a 
of the terminals are not remarkably expanded inside of the case 20, 
so that the dimensional difference between the case 20 and the 
piezoelectric sounding body 1 is reduced. 
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